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VCP-CA Section, Mail Code MC-127
Post Office Box 13087
Austin, Texas 78753
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www.arcadis-us.com

ENVIRONMENT

Subject:

Updated Submittal of the Upper Parker Brothers Arroyo (Fines Pile/Ephemeral
Pond/Triangle Areas/Paisano Outlet) Improvement Plans Including Regrading,
Cover and Drainage Elements
Texas Custodial Trust
Former ASARCO Smelter Site (Site), El Paso, Texas

Date:

October 22, 2015
Contact:

Dear Ms. Wehner:

Scott Brown, PE

Submitted with this letter are improvement plans for the Upper Parker Brothers
Arroyo and outlet area along Paisano Boulevard. These plans are consistent
with drawings previously submitted and approved by the Texas Commission on
Environmental Quality (TCEQ) on August 21, 2014 for initial Fines Pile grading.
These plans are now fully coordinated with the Border Highway 375 design and
include the improvements at the outlet area along Paisano Boulevard.

Email:

Via this letter we are requesting:
•

•

Your expedited approval to proceed with final grading of the Fines Pile,
Parker Brothers Arroyo Outlet, Railroad Channel and Triangle areas
shown in these plans.
Your review and approval to proceed with the Fines Pile Cover System
and other drainage improvements shown on a non-expedited basis.

The improvement plans include the following elements:
Regrading
•

Revised regrading of the Fines Pile to create the final shape of the area
for capping in-place that conforms with the Border Highway 375 design.

•

Revised regrading the Ephemeral Pond area to enhance drainage of the
area and provide the foundation for channel lining and erosion protection
components that conforms with the Border Highway 375 design. Special
care will be taken to protect a 16-inch diameter, high pressure natural
gas line through this area. The presence of the gas line precludes
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removal of subsurface Category II material in this area. However, since
the area is proposed to be covered with a geomembrane, the remaining
Category II material will be isolated from infiltration.
•

Revised regrading of an area south of the west abutment of the I-10 slag
bridge (Triangle Area) to enhance drainage of the area and provide the
foundation for channel lining and erosion protection components that
conform with the Border Highway 375 design. Special care will also be
taken to protect the same 16-inch diameter, high pressure natural gas
line through this area.

•

Regrading the channel on the west side of the Union Pacific Railroad
(Railroad Channel) to enhance drainage of the area and provide the
foundation for channel lining.

•

Regrading the Parker Brothers Arroyo outlet area along Paisano
Boulevard to enhance drainage of the area and provide the foundation
for lining and erosion protection components.

Channel Lining
A Conditional Letter of Map Revision (CLOMR) application describing the design
storm events and channel hydraulic modeling that provides the rationale for the
channel dimensions, flows and velocities was included in the previous letter to
the TCEQ dated, July 31, 2014 and remains applicable for this request. Channel
linings and erosion protection materials were selected based on this analysis. All
analyses were completed following the El Paso Drainage Manual. Channel lining
materials include the following:
•

HydroTurf™ on channel slopes and bottom (Ephemeral Pond, Triangle
and Railroad Channel areas) consisting of a 50 mil spiked/nubbed linear
low density polyethylene (LLDPE) liner installed on prepared subgrade,
overlain by a high density polyethylene (HDPE) grass fiber/sand ballast
layer.

•

Gabions at the I-10 box culvert outlet (this the north inlet to the Upper
Reach).

•

Shotcrete over exposed slag to the high water line in select areas.

•

Asphalt parallel and adjacent to the east side of the Union Pacific
Railroad to provide a combined access road/drainage channel to route
flow to the Triangle Area.

•

Precast reinforced concrete box culvert (RCBC) under the plant-side slag
bridge abutment.
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The lining materials have been selected to provide long-term protection of the
channel from erosion and also provide an impermeable barrier to prevent
infiltration into the subsurface thereby delivering storm water to the Rio Grande
River that is not impacted by contact with Site materials.
Fines Pile Cover System
Characterization and rationale for closing the Fines Pile in-place was provided in
Appendix M of the Supplemental Remedial Investigation Report prepared by
Malcolm Pirnie (October 2014) in order to prevent infiltration of precipitation. The
proposed design includes regrading and preparing the surface of the fines pile as
discussed above followed by installing an impermeable cover system and
surface water drainage ditches. The proposed configuration is the following:
•

ClosureTurf™ cover system over the Fines Pile consisting of a 50 mil
spiked/nubbed LLDPE geomembrane installed on the prepared
subgrade, overlain by a HDPE grass fiber/sand ballast layer. The cover
materials will provide long-term isolation of the fines pile and also provide
an impermeable barrier to prevent infiltration into the subsurface.
Material vendor information is attached for your review.

•

Drainage ditches to route surface water flow away from the Fines Pile
and adjacent areas into the improved channels.

If you have any questions regarding the information submitted, please call me at
602-438-0883.
Sincerely,
Arcadis, Inc.

Scott M. Brown, P.E.
Project Manager
Attachments

1.
2.

Upper Parker Brothers Arroyo Fines Pile Cover System and Drainage Improvements
Closure TurfTM Product Information

Copes:

Roberto Puga, Elizabeth Schell, Arcadis Project Team
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UPPER PARKER BROS. ARROYO
FINES PILE COVER SYSTEM
AND
DRAINAGE IMPROVEMENTS
ASARCO EL PASO SMELTER REMEDIATION SITE
EL PASO, TEXAS
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U.S. Patent Nos. 7,682,105 & 8,585,322 • Canada Patent No. 2,663,170 • U.S. & International Patent Pending

Soil slopes don’t work, although they
keep you working.
Soil erosion continually plagues the ongoing management of landfills, industrial
waste sites, CCR storage areas, and other environmental containment applications
requiring constant rebuilding of slopes weakened by rain and wind. In addition to ongoing
maintenance headaches, traditional systems utilizing soil as their main component are
costly to maintain, slow to install, and introduce unwanted slope instabilities.
There is an alternative solution available for these challenging applications which address
the lessons learned by the industry over the last 20 years since the implementation of
Subtitle D. The innovative solution is called ClosureTurf™ which meets and/ or exceeds
the requirements set forth by the EPA in Subtitle D. A three component system, ClosureTurf
is revolutionizing the way engineers, owners, government agencies and many others
solve their containment challenges. The ClosureTurf system offers exceptional durability and
pleasing aesthetics at a lower cost than traditional practices.

ClosureTurf ™ makes fast, cost-efficient
erosion control so easy—it’s virtually
install and that’s all.
ClosureTurf is an impermeable closure system that is comprised of a covered structured
geomembrane and an engineered synthetic turf, providing all of the benefits of a soil cover
without the baggage that soil can bring. Just some of the advantages of ClosureTurf are:
> Reduces construction and long-term
maintenance costs

>P
 rovides for enhanced gas collection
(when applicable)

> Improves short term and long term slope
stability

> Improves stormwater quality

> Excellent performance in extreme weather
conditions

> Incremental closures for odor control
and leachate reduction (close as you go)

With several square miles of installed product, ClosureTurf has proven to be superior in
performance when compared to other cover solutions—not only in the laboratory but also
in real life applications where it counts. The system has a proven track record to significantly
outperform traditional vegetative closure methods with regard to installation, maintenance
and environmental compliance.

Performance:
> Prevents common erosion, storm water
and siltation problems—even during severe
weather events
> Utilizes the highest interface friction
geomembrane available in the market which
provides greater stability on steeper grades
and minimizes slope rebuilding
> The engineered turf covers the underlying
geomembrane extending the life of the
system well beyond the required 30 year
post closure maintenance period. It protects
against driving forces, severe weather
conditions, heat and wind uplift.
Timber Ridge Landfill

Cost Savings:
> Significantly lowers upfront capital costs
> D ramatically reduces maintenance costs
> Reduces the risk of significant failures that
result from severe weather events

Saufley Landfill

Environmental
Benefits:
>O
 btain control over gas collection sooner than
later (“close as you go”)
> Reduces environmental carbon footprint by up
to 75% during construction
> Lowers the production of leachate by allowing
incremental closures
> Durable system construction designed to handle
gas pressure build up, eliminate releases and
avoid soil sliding
> Engineered turf requires no irrigation, fertilizing,
seeding or mowing
> Provides filtration resulting in a higher quality
of clean storm water runoff

Crazy Horse Landfill

Other Benefits:
> Reduces surface emissions and the overall
quantity of gas released into the environment
> Easily adapted during or after construction for
solar field development
> Rapid, low-impact construction

Hartford Landfill

Take a closer look at ClosureTurf ™.
ClosureTurf™ is a three component system comprised of Super Gripnet®, engineered turf and sand
infill. The foundation, Super Gripnet, an impermeable highly transmissive structured geomembrane,
provides for the highest interface friction values available in the market. The second layer is a tufted
geotextile consisting of an engineered turf that gives the system its natural look and feel of grass for
the long-term while protecting the geomembrane from extreme weather conditions. Finally, the sand
infill placed into the engineered turf enables the system to be trafficked, while also providing additional
protection against weathering. And, since ClosureTurf requires no anchor trenches, it’s faster and
easier to install—for more immediate, cost-effective closure and control of emissions.

Engineered Turf
> The turf is the protective layer of the
system because of its superior resistance
to extreme weather conditions such as
long term exposure to UV light and heat.
> Provides an aesthetically-pleasing surface
with less maintenance.
> Designed for high dimensional stability
and longevity.

AGRU SUPER
GRIPNET®
> Studs on membrane top enable quick, high
capacity drainage of rainfall to reduce sand
infill erosion and siltation problems.
> Integral spikes on membrane bottom ensure
high friction to subgrade for steeper slopes
and help eliminate soil stability problems caused
by rainfall and earthquakes.
> Membrane is 20% thicker than what
most regulatory agencies require.

> Internal interface friction values
designed for steep slopes and
seismic areas.

Sand Infill
> Designed for accessibility across the system
supporting high traffic loads.
> Provides additional protection against
UV degradation and weather resistance for
the system—creates a non-exposed system
reducing UV and heat on the membrane.

Sand remains
stable with rain
intensities of
over 6 inches
per hour.

Evaluated
for wind
speeds up to
150+ mph.

ClosureTurf ™ is
specifically designed
for long-term slope
stability in the wake of
severe weather events
such as intense rainfall,
hurricane force winds
and earthquakes.

More engineered solutions...
CLOSURETURF™ SUPERFICIAL GAS COLLECTION SYSTEM

VersaCap is a low-cost, intermediate landfill cover solution designed to help prevent erosion, infiltration,
runoff and gas emission during the operational phases of the landfill.
Fast and easy to install, VersaCap is a wind-resistant membrane comprised of a synthetic turf and
specially-formulated polymer backing that improves the quality of surface water runoff and eliminates
any downstream siltation, preventing erosion of the cover soils. VersaCap does not require tires or
sandbags to keep it in place and can easily be taken up and reused in future areas.

HydroTurf is an economical, environmentally-friendly alternative revetment to rock riprap and piped channels.
It is composed of an engineered synthetic turf with a high friction geomembrane which are locked into place
with a specially formulated hardened cementitious infill (HydroBinder™ ). Created specifically for bench drains,
down drains, downchute structures and perimeter channels on landfill covers, HydroTurf works like a flexible
concrete. It provides superior hydraulic performance capable of handling large velocity and large flows resulting
in very high velocities.
Delivering the same advantages as ClosureTurf, HydroTurf offers rapid, low impact installation that’s significantly
less costly than hard armor and piping, and is projected to last more than 100 years when properly maintained.
Best of all, unlike hard armor riprap channels, HydroTurf improves the environment by producing cleaner storm
water runoff.

The nature of the ClosureTurf system provides an excellent opportunity for generating environmentally friendly
renewable energy through the implementation of solar panel arrays. ClosureTurf’s geosynthetic cover enables
panels to operate in a clean environment with a very low amount of dust and dirt. The engineered turf provides
an excellent surface for easy access and eliminates the risk of panel damage from mowing and frequent
washing required for other types of ground cover.
And, the exceptionally durable heavy load bearing ClosureTurf platform enables complete accessibility
for installation, maintenance and replacement of PV panels. Solar panels can be installed during and
after construction.

Industrial Ash and Sludge Lagoon, Southeast USA
>  S aved 20 acres of land from destruction for borrow.
> C
 reated a 70-acre watershed of clean runoff.
>  U nique lightweight construction allowed for closure on soft, weak subgrade

>  Eliminated 26,000 truck trips for soil borrow (equivalent to 660,000 miles).
> C
 ombination of soil import elimination and reduced heavy equipment needs reduced the
project’s carbon footprint by 70%
>  Eliminates dirty storm water run-off by replacing cover soils with a cover system that
produces very clear and clean water free of fertilizer and muddy runoff.
>  Provided the perfect foundation for solar panel racking system.
>  Eliminated slope veneer failures high seismic loads (site is adjacent to San Andreas Fault).

>  Endured more than 330 inches of rainfall since installation in 2008.
> S
 urvived a tornado when 70 mph winds hit across the front of landfill.
>  S and infill remained in place with no erosion when a levee broke releasing 5 acres
of water across the turf.
>  Eliminated annual slope rebuilding—a savings of over $300,000 to date.

With slope erosion and vegetative maintenance an
ongoing battle, and compliance issues ever looming,
choose the cover solution designed to eliminate the most
common problems associated with landfill management.
ClosureTurf is specifically designed to solve soil erosion,
slope instability, gas emission, and high costs of installation
and maintenance. Discover the solution that makes your job
a lot easier, keeps you compliant and makes you look good
in the process.
For more information on ClosureTurf, visit closureturf.com,
email us at info@closureturf.com or call 800-373-2478.

ALL CLOSURETURF COMPONETS ARE PROUDLY MADE IN THE USA.

ClosureTurf is manufactured in partnership with

800.373.2478 • closureturf.com • info@closureturf.com
ClosureTurf™ product (US Patent No. 7,682,105 and 8,585,322; Canadian Patent No. 2,663,170; and other Patents Pending) and trademark are the property of Watershed Geosynthetics, LLC, and exclusively licensed to Agru America. All
information, recommendations and suggestions appearing in this literature concerning the use of our products are based upon tests and data believed to be reliable; however, this information should not be used or relied upon
for any specific application without independent professional examination and verification of its accuracy, suitability and applicability. Since the actual use by others is beyond our control, no guarantee or warranty of any kind,
expressed or implied, is made by Watershed Geosynthetics LLC as to the effects of such use or the results to be obtained, nor does Watershed Geosynthetics LLC assume any liability in connection herewith. Any statement made
herein may not be absolutely complete since additional information may be necessary or desirable when particular or exceptional conditions or circumstances exist or because of applicable laws or government regulations. Nothing
herein is to be construed as permission or as a recommendation to infringe any patent.
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50 mil SUPER GRIPNET®
Product Data
Thickness (min. avg.), mil (mm)
Thickness (lowest indiv.), mil (mm)
Drainage Stud Height (min. avg.), mil (mm)
Friction Spike Height (min. avg.), mil (mm)
Density, g/cc
Tensile Properties (avg. both directions)
Strength @ Yield (min. avg.), lb/in width (N/mm)
Elongation @ Yield (min. avg.), % (GL=1.3in)
Strength @ Break (min. avg.), lb/in width (N/mm)
Elongation @ Break (min. avg.), % (GL=2.0in)
Tear Resistance (min. avg.), lbs. (N)
Puncture Resistance (min. avg.), lbs. (N)
Carbon Black Content (range in %)
Carbon Black Dispersion (Category)

Test Method
ASTM D5994
ASTM D5994
ASTM D7466
ASTM D7466
ASTM D792, Method B
ASTM D6693, Type IV
ASTM D6693, Type IV
ASTM D6693, Type IV
ASTM D6693, Type IV
ASTM D6693, Type IV
ASTM D1004
ASTM D4833
ASTM D4218
ASTM D5596

Stress Crack Resistance (Single Point NCTL), hours
Oxidative Induction Time, minutes
Melt Flow Index, g/10 minutes
Oven Aging with HP OIT, (% retained after 90 days)

ASTM 5397, Appendix
ASTM D3895, 200°C, 1 atm O2
ASTM D1238, 190°C, 2.16 kg
ASTM D5721
ASTM D5885, 150°C, 500 psi O2
ASTM D7238
ASTM D5885, 150°C, 500 psi O2
ASTM D5323
ASTM D5617

UV Resistance with HP OIT, (% retained after 1600
hours)
2% Secant Modulus (max), lb/in (N/mm)
Axi‐Symmetric Break Resistance Strain, % (min)

LLDPE Values
50 (1.25)
45 (1.15)
130 (3.30)
175 (4.45)
0.939 (max)

HDPE Values
50 (1.25)
45 (1.15)
130 (3.30)
175 (4.45)
0.94 (min)

N/A
110 (19.3)
N/A
13
110 (19.3)
110 (19.3)
300
200
30 (133)
33 (169)
55 (245)
80 (356)
2‐3
2‐3
Only near spherical agglomerates for
10 views: 9 views in Cat. 1 or 2, and 1 view in Cat. 3
N/A
300
≥140
≥140
≤1.0
≤1.0
60
80
20 hr. Cycle @ 75° C/4 hr. dark condensation @ 60°
35
50
3,000 (520)
N/A
30
N/A

Agru America’s geomembranes are certified to pass Low Temp. Brittleness via ASTM D746 (‐80˚C), and Dimensional Stability via ASTM D1204 (± 2% @ 100˚C)

TURF COMPONENT
Product Data
CBR Puncture
Tensile Product (MD/XD)
Rainfall Induced Erosion
Aerodynamic Evaluation
DuraTurf™ Fiber UV Stability

Test Method
ASTM D6241
ASTM D4595
ASTM D96459
GTRI Wind Tunnel
ASTM G147

Backing System UV Stability (Exposed)

ASTM G1545 Modified Cycle
1.UVA340
ASTM D7277/D7276

Steady State Hydraulic Overtopping (ClosureTurf™
with HydroBinder™)
Full Scale Wave Overtopping Test
Cumulative Volume (ClosureTurf™ with
HydroBinder™)
Full Scale Wave Overtopping Test
Wave Overtopping Discharge(ClosureTurf™ with
HydroBinder™)
Transmissivity w/ underlying structured
geomembrane
Normal stress 50 psf and 0.33 gradient (m2/sec)
Internal Friction of combined components
Sand Infill Gradation and Ballast

Colorado State University
Wave Simulator

Values
900 lb, (MARV)
1,000 lb/ft min (MARV)
< 0.45% Infill Loss 6 in/hr
120 mph with maximum uplift of 0.12 lb/sf
> 60% retained tensile strength at 100 years
(projected)
110 lbs/ft retained tensile strength at 6500 hours
(projected)
5 ft overtopping resulting in 29 ft/s velocity and
8.8 psf shear stress for Manning N Value of 0.02
165,000 ft3/ft

Colorado State University
Wave Simulator

4.0 ft3/s/ft

ASTM D4716

2.5E ‐03m2/sec., min.

ASTM D5321
ASTM D6913

35°, min.
ASTM C‐33 Fine Aggregates

SUPPLY INFORMATION (Standard Roll Dimensions)

Super Gripnet
Turf Component

Thickness
mil
mm
50
1.25
N/A
N/A

Width
ft
23
15

m
7
4.6

Length
ft
300
300

m
91.44
91.44

Area (approx.)
ft2
m2
6900
640
4500
418

Weight (avg)
lbs
kg
2855
1300
840
381

ClosureTurf™ product (US Patent No. 7,682,105; Canadian Patent No. 2,663,170; and other Patents Pending) and trademark are the property of Watershed Geosynthetics, LLC, and exclusively licensed to Agru America. All information,
recommendations and suggestions appearing in this literature concerning the use of our products are based upon tests and data believed to be reliable; however, this information should not be used or relied upon for any specific
application without independent professional examination and verification of its accuracy, suitability and applicability. Since the actual use by others is beyond our control, no guarantee or warranty of any kind, expressed or implied, is
made by Watershed Geosynthetics LLC as to the effects of such use or the results to be obtained, nor does Watershed Geosynthetics LLC assume any liability in connection herewith. Any statement made herein may not be absolutely
complete since additional information may be necessary or desirable when particular or exceptional conditions or circumstances exist or because of applicable laws or government regulations. Nothing herein is to be construed as
permission or as a recommendation to infringe any patent.
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New turf system
stops erosion
… for starters
Award-winning slope
survives typhoon
New wall repairs
erosion, widens road
Subscribe at www.geosyntheticsmagazine.com

Synthetic turf system stops
erosion … for starters
Quest for erosion control delivers additional benefits
By Alexandria Hayes

Introduction

Project Highlights
LaSalle-Grant Landfill
Location

Jena, La.
Operator

IESI Corp., Fort Worth, Texas
Geosynthetic materials

ClosureTurf, Agru America Inc.,
Georgetown, S.C.
Installer

Environmental Specialties Intl. Inc.,
Baton Rouge, La.

A

fter four years as a district landfill manager for IESI Corp.,
Delaney Lewis was discouraged. Although one of the Louisiana
landfills for which he was responsible exhibited ideal geology, the soil characteristics were not conducive for effective side-slope
maintenance.
The soil of the LaSalle-Grant Landfill in central Louisiana was
highly erodible, had a high plasticity index, and had a natural pH
of 4.0. Consequently, Lewis spent every spring repairing the slopes,
amending the soil with lime (four tons per acre), seeding, and hydromulching, only to watch his hard work end up as sediment at the
bottom of the landfill.
He had tried everything he knew how to do, yet every effort failed
to rectify the problem. It became evident that erosion-control success
would require an unconventional approach.
Lewis and IESI’s south region engineer, Mike Friesen, started asking their contacts if anyone else in the field had a potential solution.
Then industry veteran Juene Franklin, from the Houston engineering firm Riley, Park, Hayden and Associates, directed them to a new
product developed to reduce greenhouse gas emissions and lower
post-closure liabilities at landfills. Franklin thought the product, a
synthetic turf system, could mitigate slope failures such as those at
the LaSalle-Grant facility.

A new approach

Alex Hayes is a freelance writer and president
of Blue Moon Communications in Stratham,
N.H., alex@blmoon.com.

All photos and figures courtesy of Mike Ayers, Closure Turf LLC
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This synthetic turf system consists of three primary components: (1) two
layers of woven geotextiles with tufted UV-resistant polyethylene grass
that is laid over (2) a 50-mil LLDPE structured drainage geomembrane
and infilled with (3) sand, as shown in Figure 1.
The geomembrane layer serves as the containment liner atop the
landfill’s intermediate soil cover. Integral 3.6mm studs on the top surface
facilitate drainage, while integral 4.4mm spikes on the undersurface
provide friction.
The turf ’s grass blades are interlocked with 3/4–1in. of sand ballast that, combined with the liner’s surface studs, provide sufficient
interface friction that the structured geomembrane and turf layers do
not require anchoring for stability. They are anchored for termination

purposes only at the toe or on the outside
of a perimeter swale, depending on the
site design.
Rainfall penetrates through the sand
and into the high-transmissivity drain
liner below, which can handle rainfall of
more than 4in. per hour. Hence, erosion
energy resides in the structured geomembrane and not in the sand surface.

The project
The LaSalle-Grant Landfill is situated
on 232 acres about 50 miles northeast
of Alexandria, La. Opened in 1991 and
permitted as a Type I and Type II facility, it is owned by LaSalle Parish and is
operated by IESI.
The landfill accepts 500 tons of combined municipal solid waste and industrial waste per day. The landfill’s current
working area has a 65-acre footprint and
side slopes that range from 3H:1V to
4H:1V.
Since the turf system’s 38-degree interface friction (more than a 3.0 factor
of safety against sliding failure) looked
promising as an effective side slope stabilizer (see Figure 2), Lewis and Friesen
were intrigued. “I felt we didn’t have
any other options, so why not try it,”
said Lewis.
In October 2008, installation of the
new turf system commenced over 2.5
acres of the landfill. Installation workers
needed four days to lay down the turf
and it looked “just beautiful,” Lewis
said. But he wondered whether a system
so simple to implement could fix such
an intractable problem. However, the
IESI team was persuaded enough by the
initial results that in February 2009, the
company moved on to Phase 2 of the
project, covering another 3 acres.

Surprising results
It was only when Lewis and his colleagues
saw the cover in action during the spring
2009 runoffs that they became truly con-

Installation had little impact on ongoing landfill operations.

vinced of the new turf system’s ability to
provide long-term erosion control. The
friction characteristics of the cover are
detailed in Figure 3.
Since the initial installations, the covered area has endured 73.5in. of rainfall,
including some in excess of 4in. per hour.
Three months after Phase 1 was installed,
a tornado spinning across the front of the
landfill (about a quarter mile from the
turf cap) generated 70mph shear winds.
Then a levee situated above the turf area
broke, releasing 5 acres of water to wash
across the turf. None of these events affected the turf.
“The grass looks great. The sand didn’t
move and there was no erosion,” Lewis
said. “We’d been killing ourselves working
and reworking these slopes and now it
appeared we had a really good answer.
www.geosyntheticsmagazine.com | Geosynthetics

23

Synthetic turf system

Figure illustrations 1-3

Geotextiles

HDPE Grass

50-mil LLDPE
Geomembrane with

Sand Ballast

spike down
Foundation Soil

Geotextiles
40-mil Geomembrane
HDPE or LLDPE Liner

Traditional Application

New Turf Application

Figure 1 | The synthetic turf system’s tufted geotextile layer is positioned on top of a 50-mil LLDPE
structured drainage geomembrane, obviating the top 2ft of soil.

Figure 2 | The synthetic turf system can handle
rainfall intensity of up to 4in. per hour.
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Figure 3 | The synthetic turf system’s high friction

coefficient makes it ideally suited for steep slopes.

Synthetic turf system

Figure 4 | The synthetic turf system at the

LaSalle-Grant Landfill proved cost-effective,
relatively efficient to install, and it controls
fugitive emissions, erosion, leachate, and
siltation.

“After we put the turf down, we didn’t
have to do anything to it again,” he said.
The turf system required no mowing,
reduced leachate, emitted no fugitive
gas, and stayed in place under extreme
weather conditions.
“We [believe that] this cover meets or
exceeds the intent of the EPA’s Subtitle D
landfill closure regulations,” said Mike
Friesen, IESI’s regional engineer. “The
life of the grass is 50 or more years.” And
if the grass color begins to fade 55 years
from now, he noted, it is simple—and
relatively cost-effective—to replace the
grass, which has no effects on the integrity
of the LLDPE structured geomembrane
cap itself.
“At that time, we’re talking about an
aesthetic issue, not a compliance issue,”
Friesen said. And the geomembrane never
needs to be replaced.

Operational efficiencies
As the IESI team members realized how
effective the turf system was at preventing
side-slope erosion, they also discovered
other ways it was proving beneficial.

Speed
It took a crew of workers about four days
to install the first 2.5 acres of the new turf
system (see photos in Figure 4-above).
Even during spring—the rainiest season
in Louisiana—turf installation can be
accomplished in a few clear days.
There was no delay on cap performance while waiting for grass to grow.
Erosion, water infiltration, and emissions
were controlled once the turf system was
in place. A Louisiana Department of Environmental Quality official, upon seeing
the turf for the first time, said that he was
impressed with the immediate impact the
system had on surface water runoff.
www.geosyntheticsmagazine.com | Geosynthetics

25

Synthetic turf system

Driven by the need to solve side-slope erosion
problems, IESI managers say they have also
realized a landfill-cap solution.

Figure 5 | The synthetic turf system’s
grass, tested under extreme conditions, is projected to retain nearly
three times the required strength
over its 50-year lifetime.
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impact
Installation had little impact on ongoing
landfill operations since there was no
need for heavy equipment to traverse the
property to deliver vegetative support soil
(see Figure 1).
With soil-poor locations where dirt
needs to be transported significant distances, the turf system eliminates the
destruction of borrow locations as well
as the cost of both the top 2ft of borrow
soil and its transportation, potentially a
significant cost savings.
Maintenance
Once the turf system was installed, there
was no need to rebuild slopes, fertilize,
plant seed, or mow grass. Perimeter roads
remain clear of silt, water runoff is clear,
and paper blows across the surface and
is collected at litter fences.

Durability
The grass component maintains strength
long-term (see Figure 5), with a 50-yearplus lifetime. The 50-mil LLDPE
structured drainage geomembrane lasts
indefinitely if installed and maintained
per instructions.
compliance
Because the underlying structured
geomembrane is impermeable, the turf
system cap meets or exceeds EPA Subtitle
D regulations.
The product’s strength and durability
provide protection from leachate, while
eliminating gas emissions by containing
100% of the methane.
“Post-closure cap inspections are
quicker and more effective,” said Friesen.
“Without 2 feet of soil covering the liner,
any deficiencies can be easily observed
and repaired.”

Synthetic turf system

Maintenance and soil cover savings
vary from site to site, but all users will
gain airspace with the turf system,
thereby expanding landfill capacity.

Gas control
The turf system precludes the need for
gas wells and piping.
Pulling a vacuum on the structured
geomembrane allows all gas to be vented
for flaring or alternative energy generation. Under the turf system, the gas rises
to the surface due to positive pressure and
generates little condensate to be caught
and managed.
Because it is economically feasible to
close as little as an acre at a time, overall
site emissions can be reduced in a working landfill by closing smaller areas. As
soon as an area is closed, all emissions are
controlled. Also, the structured geomembrane protects against oxygen infiltration,
eliminating that as a fire pathway.
Environmental benefits
By reducing borrow soil locations, the
turf system prevents additional land
destruction.
Capturing 100% of methane provides options for carbon credits and for

potential energy conversion. The turf
minimizes leachate, as the LLDPE structured geomembrane keeps water out of the
landfill, and prevents siltation, as water
runs cleanly off the synthetic surface.
It also results in reduced carbon emissions since heavy equipment is no longer
required to prepare a vegetative soil cover
on top of the geomembrane liner.

Financial benefits
Both Friesen and Lewis agreed that IESI’s
cost savings have been significant.
Estimated maintenance and soil cover
savings range from $18,000 to $44,000
per acre per year, depending on the cost
of soil, labor, and supplies, according to
the turf ’s manufacturer.1
Maintenance and soil cover savings
will vary from landfill to landfill, based on
disposal rates and operational costs. But
all sites will enjoy an increase in vertical
landfill area gained by reducing—from
2ft of soil to 1in. of sand—the layer above
the geomembrane liner.

1See calculations at www.agruamerica.com
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Synthetic turf system

“The grass looks great.”

>> For more, search erosion at
www.geosyntheticsmagazine.com
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“When we realized that we could regain 2ft of airspace, coupled with reduced
post-closure costs and a dual-use gas
collection system, it became a very easy
decision for us to include the turf system
in our closure plan,” Lewis said. “The
gain in airspace alone has the potential
to offset half or more of the cost per acre
of using the turf.”
Another area of universal savings is in
capital spending and bond requirements.
Friesen speculates that the millions of
dollars set aside for future gas-system
development and post-closure cap maintenance may be dramatically curtailed
with the turf system.
“As a final cap, the turf is exceptional,”
Friesen said. “Our landfill gas system
costs have been reduced by 85% and postclosure costs have been reduced as well.
Add to that the cap’s ability to act as a
gas system and then future revenue from
carbon credits and energy projects—it’s
the icing on top of the icing on top of
the cake.”

Conclusion
Louisiana is considering approval of the
synthetic turf system for a final cover and
Friesen said he is optimistic that other
state’s officials will see the benefits of
approving it also.
“It’s really a win for the states too. Some
states will approve turf [for final covers]
based on its performance at LaSalle. Others
may require a trial study and they’ll get
an incredible intermediate cover in the
meantime,” Friesen said. He is working in
Arkansas and Missouri to set up test sites
to begin the approval process there. The
synthetic turf system “will revolutionize
this industry,” he predicted.
“From an operational standpoint, if
we can relieve some of the headaches that
[our landfill operators] have to deal with,
it makes sense regardless of the cost,” said
Friesen. “Add the fact that the turf system
provides environmental protection while
saving/making money—why wouldn’t
you use it?”

